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Interpretation panels consisting of educators and parents reviewed the 
test questions and the student-achievement results. Results were rated on 
a five-point scale: superior, strong, satisfactory, marginal, and weak. 
The panel ratings for each topic are given below: 


1. Arithmetic: 


*™ numeration — satisfactory 
® operations (whole numbers) — strong 
® operations (decimals) — satisfactory 
® operations (fractions) — satisfactory 
= representation = superior 
2. Measurement: 
= length — satisfactory 
= area — marginal 
= volume — marginal 
= mass — marginal 
3. Geometry: 
®* two-dimensional — satisfactory 
= three-dimensional — strong 
® concepts — marginal 
= motion — marginal 
4. Non-routine problems: — marginal 


As shown by the panel ratings, student achievement is strongest in 
arithmetic. Some weaknesses are evident in the areas of measurement, 
geometry, and non-routine problems. 


How do students feel about mathematics? 


Sixty-one per cent of the students say they like mathematics, 60 per cent 
say they are good in mathematics, and only 15 per cent say that mathematics 
is difficult. More than 90 per cent of the students consider mathematics to 
be important for employment, equally important for boys and girls, and 
important in the eyes of their parents. 


What kind of instruction do students receive in 
mathematics? 


The most commonly used methods for teaching Grade 6 mathematics are 
chalkboard/projector presentation and demonstrations with concrete 
materials, followed by assigned exercises. The majority of teachers also 
frequently have the students themselves use concrete materials when stu- 
dying geometry and measurement. Most teachers do not use calculators or 
computers to teach mathematics. 

Most students spend some time every day on mathematics homework. 
Fifty-eight per cent spend half an hour or less, and 21 per cent spend more 
than half an hour, Sixty-three per cent of the students receive help with 
mathematics from family members. 


How will the results of the review be used? 


The individual schools and school boards involved in the review have 
been provided with their results and will interpret them and make recom- 
mendations for program improvement. Each board will submit a report to 
the Ministry of Education outlining how the results were used. 

The provincial results have been provided to the committees currently 
working on program changes for elementary schools. This detailed infor- 
mation will assist in the specification of instructional strategies and the 
selection of resources. Steps will be taken to reinforce the many positive 
aspects of the mathematics program that have been identified and to ensure 
that procedures are implemented to improve areas of weakness. Future 
ministry guidelines should provide specific policies on the role of 
calculators and computers in mathematics instruction and on strategies 
for teaching students to solve non-routine problems. Methods and 
resources for teaching measurement and geometry will also be reviewed. 
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Introduction 


Provincial reviews form part of the Ministry of Education’s ongoing com- 
mitment to the monitoring of programs in schools. The results inform the 
public about the performance of education programs in Ontario and pro- 
vide information to schools, school boards, and the Ministry of Education 
to assist in the improvement of programs. 

A provincial review of mathematics was conducted in selected Grade 6 
classes in Ontario during the spring of 1988. The main questions answered 
by the review were “How well are Grade 6 students achieving the goals 
of the mathematics curriculum?” and “How are Grade 6 students taught 
mathematics?” Highlights of the results are summarized below. 


Highlights 

= Grade 6 students in Ontario are achieving at levels judged to be satisfac- 
tory or better for the majority of topics in mathematics. 

= Student achievement is particularly strong in the following areas: dealing 
with data presented in tables and graphs; addition, subtraction, multipli- 
cation, and division of whole numbers; and three-dimensional geometry. 

* Student achievement is satisfactory in the following areas: addition, 
subtraction, multiplication, and division of decimals and fractions; applying 
these operations to solving word problems; understanding place value 
and the meaning of numbers; measurement of length; and two- 
dimensional geometry. 

= The following were identified as areas of concern, where improved per- 
formance would be desirable: measurement of area, volume, and mass; 
understanding concepts in geometry; understanding the motion of 
figures in the plane; and applying problem-solving strategies to non- 
routine problems. 

= The majority of students feel that mathematics is important, that they 
are good at mathematics, and that they like studying mathematics. 

= The most commonly used methods for teaching mathematics are 
chalkboard/projector presentation and demonstrations with concrete 
materials, followed by assigned exercises. 

= Most teachers do not use calculators or computers to teach 
mathematics. 

* Seventy-nine per cent of the students do some mathematics homework, 
and 63 per cent of the students receive help with mathematics from 
someone at home. ; 


How was the review conducted? 


Information was collected from students, teachers, and principals through 
the use of questionnaires and mathematics test questions, The data in this 
report card are based on a provincial sample of 100 English-language 
schools (approximately 4400 students and 220 teachers). In addition to 
the provincial sample, 61 boards chose to have all their English-language 
schools participate in the review process by conducting board reviews in 
a manner identical to that of the provincial review. 

A detailed presentation of all results for this review is contained in the 
Report for Educators. Participating schools and school boards have 
received reports containing local results. A provincial review was also 
conducted in French-language schools, and parallel reports are available 
in French. 


What types of questions were students asked? 


Most of the questions in the student booklets were multiple-choice ques- 
tions, to which students responded by choosing the correct answer from 
four possible responses. Some questions required a written response, such 
as a numerical answer, a diagram, a complete solution to a problem, or a 
complete graph. Students were also presented with a set of oral questions 
that they had to answer without the aid of pencil-and-paper calculations. 
In addition, teachers evaluated student performance in a set of practical 
tasks requiring the use of concrete materials. 

The assessment questions covered the following areas of the mathe- 
matics curriculum: 


1. Arithmetic: 
® numeration (place value and the meaning of numbers) 


® operations (addition, subtraction, multiplication, and division of 
whole numbers, decimals, and fractions; applying these operations 
to solve word problems) 

® representation (interpreting and developing graphs, charts, and 
maps) 


2. Measurement: 
= length 
® area 
® volume 
® mass 


3. Geometry: 
* two-dimensional geometry 
three-dimensional geometry 
understanding terms and concepts in geometry 
® the motion of figures in the plane 


4. Non-routine problems: 
® applying problem-solving strategies to unfamiliar problems 


The questions were designed to assess three cognitive levels: skill, 
understanding, and application, Skill questions required the use of stand- 
ard procedures and routine manipulations. Students demonstrated 
understanding through interpretation, association of ideas, and recognition 
of relationships. They were also required to apply strategies and concepts 
to new situations. 

Selected questions from the assessment booklets are presented in the 
margins of this report card. 


How well did students perform? 


The average percentages of correct responses to questions in the main areas 
of the mathematics curriculum are presented in the graphs below. 
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Student Achievement in Arithmetic by Cognitive Level 
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It should be noted that many of the questions measuring application were 
word problems. The 83 per cent average in this category indicates that 
students were able to answer this type of question with little difficulty. 

Results are broken down by cognitive level for only arithmetic, because 
it was only for this area of the mathematics curriculum that there were a 
significant number of questions testing all three cognitive levels. The 
measurement questions primarily assessed understanding and application, 
most of the geometry questions tested understanding, and the non-routine 
problems assessed application exclusively. 

The graphs that follow show the percentages of correct responses for 
the specific topics within arithmetic, measurement, and geometry. 
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